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TUNNEL OF THE SPIN AND RECOVERY CHARACTERISTICS
OF A EJ'G—SCAIE MODEL OF THE BELL X-2 AIRPIANE

By Iawrence J. Gale
SUMMARY

An investigatlon of the spin and recovery characteristlcs of
a -%—scale model of the Bell X—2 airplane has been conducted in the

langley 20-foot free—spinning tunnel. The effects of conirol settings
upon the erect— and Iinverted—spin and recovery characteristics of the
model were determined for the model at the design gross-yelght loadins
condition. The effects of varylng the loeding, the stabilizer
incidence, and of extending the leadling—edge and trailling—edge wing
flaps were also determined.

The results of the model tests indicated that, for the loadin-~s
possible, the alrplane would not spin In an erect attltude. It was
indicated, however, that inverted splns might be obtainable fram which
recovery might be difflcult unless the stlck is moved laterally in the
direction opposing that In which the pillot is turning.

INTRODUCTION

An Investlgation has been conducted in the Iangley 20-—foot free—
spinning tunnel to determine the spin and recovery characteristics of
a 3io---;aw,-eu.e model of the Bell X-2 airplsnme. The airplane is a single—
place, rocket—propelled, supersonic research alrplane.

‘The erect— and inverted—spin and recovery characterlstlcs of the
model were determined at the design gross—welght loading. The effects
of varyling the loading, the stabllizer Iincidence, and of extending the
leading~edge and trailing—edge wing flaps were also determined.
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SYMBOIS

wing span, feet

Wing area, square fest

mean aserodynamlc chord, inches

ratio of distance of center of gravity rearward of
leading edge of mean serodynamic chord to mean
serodynamic chord

ratio of dlstance between center of gravity and fuselase
reference line to mean serodynsmic chord (positive
when)center of gravity 1s below fuselage reference
line :

mags of alrplane, slugs

maments of inertla about X, ¥, and Z body axes,
respectlively, slug—feetl

Inertia yaﬁing—-mmnent paranster

Inertla pitching-mament para.méter

alr density, slugs per cubic foot
e T i ;
Jased =g {4 ~7-1449

angle between fuselage reference line and vertical
(approx. equal to absolute value of angle of attack
at plane of symmetry), degrees

relative density of airplane (%)

angle betwesen span axis and horizontal, degrees
full-scale “true rate of descent, feet per second

full-scale angular veloclty about spin axls, revolutions
per second
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APPARATUS AND METHODS

Mo_d.el

The %—scale model of the X—2 airplane was built by the

Bell Aircraft Corporation, and was checked for dimenslonal accuracy

and prepared for testing at the Iangley Iaboratory. A three—vlew
drawing of the model i1s shown in figure 1 and a photograph of the

model 1s presented in figure 2. Dimensional characteristics of the
airplane represented by the model are glven ln table I. The values

in table T for unshielded rudder volume coefficient, tall-damping ratio,
and tall-demping power factor were camputed by the method of reference 1;
the value of the slde—area moment factor was coamputed by the method of
reference 2.

Most of the tests were conducted with the model ballasted wlith
lead welghtas to obtain dynamic similarity to the alrplane at an altitude
of 15,000 feet (p = 0.001496 slug/cu ft). A few tests were also con—
ducted with the model ballissted to represent the alrplane at an altitude
of 35,000 feet (p = 0.00736"slug/cu f£t). The welght, moments of
inertia, &nd center—of—gravity location of the airplsne were cbtained
fram data furnished by the Bell Alrcraft Corporation. A remote—control
mechanism was installed 1n the model to actuate the rudder for recovery
attempts. "Suffliclent hinge moment was applied to the rudder during the
recovery tests to move it Pully and rapidly to the desired position.

Wind Tunnel and Testing Technique

The tests were performed in the lLangley 20—foct free—spinning
tunnel, the operatlon of which is generally slmilar to that described
in reference 3 for the ILangley 15-fooct free—spinning tunnel, except
that models are now launched by hand with spinning rotation into the
vertically rising ailr gtresm, rather than being launched by spindle.
The airspeed 1s adjusted until the drag of the model balances the weight
and normally, after a number of turns in the established spin, recovery
is attempted by moving one or more controls by msans of a remote—control
mechanism. After recovery, the model dives into a safety net. The
model 1s retrleved, the controls reset, and the model is then ready for
the next spin.

The spin deta presented hereln were cbtalned and converted to
corvesponding :E'ull—scale values by methods described in reference 3.
“he turns for recovery were measured from the time the controls were
moved toc the time the spin rotatlion ceased and the model dived lInto the
net. TFor recovery attempts in which the model struck the safety net
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while 1t was stilll in a spin, the recovery was recorded as greater than
the number of turns from the time the controls were moved to the time
the model struck the net, as >3. A >3-turn recovery, however, does not
necessarily indicate an improvemsnt over a >8—turn recovery. For
recovery attempts in which the model 414 not recover in less than

10 turns, the recovery was recorded a8s «. When the model, after beins
launched with forced rotation into a spin, stopped rotating without
movement of controls, the result was recorded &s & "no-spin" condition.

In accordance with stendard free—spinning-—tunnel test procedure,
tests were made to determine the spln and recovery characteriastics of
the model at the normal spinning~control configuration (elevator
full up, silerons neutral, and rudder full with the spin) and at
various other saileron-—elevator ccnirol cambinations including zero and
maximum gettings of the surfaces for various model configurations.
When sping were obtalned, recovery was generally attempted by rapid
full ruvdder reversal. As is customary, tests were alsco performsd to
evaluate the poassible adverse effects on recovery of small deviations
froam the normal control configurstion for spinning. For these tests,
the elevator posltion corresponded to stick two-thirds of full back
for erect—spln tests and two-—thirds of full forward for Iinverted spins,
and the allerons were set &t one~third of full deflection In the
direction conduclve t0 slower recoveries. Recovery was attempted by
rapldly reversing the rudder from full with to only two—thirds agalnst
the spin. This particular control configuretion and menipulation is
referred to as the "criterion epin." Recovery characteristics of the
model are considered satisfactory 1f recovery fram this criterion spin
requires ET;]: turne or less; this value has been selected on the basis of
full-scale—eairplane spin-—recovery data that are available for camparison
with corresponding model test results.

PEECISION

The model test results presented herein are belleved to be the
true values given by the model within the following limits:

Ay, GEETE6E + & « o« » = o « o o a
¢, degrees « « « « « ¢« + o o .
Vyopercent « « ¢ o ¢ ¢ o ¢ « o
Q percent « ¢« ¢ ¢ s« e o . e .
Turns for recovery:

From motion—plcture records « « « « « o « « o o o o o o o o o i'l]f
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Because of the impracticability of ballasting the model exactly
and because of lnedvertent damage to the model during spin tests, the
measured welght and mass distribution of the model varied scmewhat
fram the true scaled-down values. The following table shows the range
of weight and mass-distribution variations measured for the model:

Weight, percent . . ¢« « ¢ &« ¢ ¢ ¢ ¢ ¢ v & o o & o o o & 0 to 1 high
Center—of—gravity location, percent ¢ « « ¢« ¢« « « - « . O to 1 rearwvard
Mcments of Inertis:
Ig, percent . « ¢« ¢ ¢« ¢ ¢« 4 v 4 e o v e s e s« o o« « T high to 2 low
Ty, percent .« « « o « s o o o o o o o o o o o o o o b high to k low
Iz, POYCONE « « = o« « « o o o o = o ¢ o o « « o« « o 2 high to Lk low

The accuracy of measuring the weight and mass distrlibution of the
model is belleved to be within the following limits:

Welght, percent « « « ¢« ¢« ¢ ¢« o o o ¢« o ¢ s o s s « « « « o s ¢ « o =*1
Center—of—gravity location, percent T « « « ¢ « &« ¢ & ¢ o & o« o o . %1
Moments of inertia, percent . ¢« . ¢« . ¢ ¢ ¢ 0 00 0 0 e e e ... 25

The controls were set with an accuracy of +1°.

Test Conditions

The maps characterlistics and inertia parameters for loadings
possible on the Bell X2 alrplane and for the loadings tested on the
model are listed 1n teble IT.

The normal maximum control deflectlons, measured in the plane
perpendicular to the hinge line, were:

e » o « 30 left, 30 right
e . 15 up, 15 down
. . 17 uwp, 17 down

Rudder, degrees . « + « « « « o
Elevator, degrees . . . . « .«

Allerons, degrees . . « - « . .
Leading—edge flaps, degrees . .
Trailing—edge flaps, degrees .

15 down
c ¢« « + U5 dowm

The intermediate control deflections used in thsse tests were:

Rudder two—thilrds deflected, degrees . « ¢ « « =« « ¢« « =« « = « « « 20

Elevator two—thirds up, degrees . . . i « & ¢« ¢ ¢ = o« + ¢ o » = « « 10
Ailercns one—third deflected, degrees . « » « « « - « - %sup, £3 dovn

For erect—spin tests with the model in the design gross—welight
loading condition, the stabllizer incidence of the model was variled
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from its normal 0° incidence to a value of leading edge up 7° and to
leading edge down 10°. For other loeding conditions, the stebilizer
incidence was maintained at 0°. For inverted spins, the model
stabilizer incidence was set at the T7° leading—edge-up setting. A few
brief tests were also made with the rudder set at 40C with the spin,
10° more than is normal for the airplane. For the entire investi-—
gation, the landing gear was retracted and the cockplt was closed.

RESUITS AND DISCUSSION

Erect—Spin Characteristics

Deslign gross—weight loading condltion.-— Erect splins could not be
obtained wlth the model for any conbtrol settlng possible on the
aeirplane for any of the three stabilizer incidences. The motion of the
model, after the initial launching rotation was expended and- the model
started to leave the enforced spimming sttitude, generally appesred to
be & function of the aileron position. When the ailerons were held
against the spin, the model usually became extremely osclllatory in
roll and yaw, sametimes rolling inverted and sametimes going into a
dive. When the ailerons were set neutral or with the spin, the
oscillatlons of the model were sllght and the model dived out of the
initislly imparted spinning motion. T '

Brief tests were conducted wlth the stabllizer incildence varied
fran its normal 0° setting to leading edge 10° down and leading
ed.ge 7° up. With the stabilizer incidence set at leading edge
10~ down, the spin characteristics of the model were similar to those
obtained with the stabilizer set at 0° incidence. When the stebilizer
incidence was set at lesading edge 7° up, the model still did not spin
in an erect attitude; however, there was & tendency to spin Inverted
and, in one case when the ailerons were neutral and the elevators down
(stick forward), the model actually went into an inverted spin after the
initial erect lavmching rotetion was expended.

Crose—welght loedlng conditlon.— The spin characteristics of the
model in the gross—welght loading condition (weight of the model
increased fram the design gross—welght loeding — see table II) were
similar to the results cbtalned for the deslgn gross—welight loading
condition with the exception thet the model scmetimes went into an
inverted spin when the initial launching rotation was expended. For
thie loading, the Inverted spins were cbtalned if the allerons were at
neutral or with the spin rotation.
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Landing—welght loading condition.— The spin characteristics of the
model in the landing-welght loading condition (weilght of the model
decreased and moments of inertla changed samewhat from the design
gross—vweight lomding — see table IT) were similar to the spin charac—
teristics of the model in the design gross—welght loading conditilon.

Center—of—gravity movement and mass verlation.— In an endsavor to
determine whether the nonspinning tendencies of the model were
critically dependent on loading or whether the model loeding fell well
within a range that would pramote nonspinning tendencles, tests were
caonducted alternately wlith the center of gravity moved forward
5 percent, weight increased gslong the fuselage and retracted along the

IX — IY o N
5 = 591 x 10~*), and weight increased along the 8
wing Q7 -59 )s ig C ong wing

Iy - T
and retracted along the fuselage ('X_T’al = —296 X 10‘1") (See
mb

table IT for camplete mass characteristics of the three loadings.)

The spin characteristlics of the model for esch of these thres loadings
were simllar to the results obtalned for the design gross—welght :
loading condition In that erect spins still were not obtalned. These

results are considered to be an indication that the resistance of the

model to spln erect was not critically dependent on changes in loading
that might normaelly be made on the corresponding alrplane.

Increase In test altltude.— When the equivalent test altitude of
the model was increased fram 15,000 feet to 35,000 feet for the design
gross—weight loading condltlon, the model still would not spin in an
erect attlitude. The model sametimes went into an inverted spin after
the inltial launching rotation was expended, however, when the allerons
were set in the direction of the spin rotation.

Effect of leading—edge and trailing—edge flaps.-- Because of
indications that the Bell X2 airplane might be released fram a
"mother ship" &t & desired altitude with trailing—edge and leading—edge
flaps deflected, brief tests were conducted at the design gross—weight
loading, O° stabilizer setting, at an egulvalent test altitude of
35,000 feet with both sets of flaps extended in cambinstion, and with
the trailing—edge flaps extended alone. The spin characteristics of the
model for both conditlons were the same as had been obtained previocusly
with the flaps retracted in that erect splins still were not cbtained.
Tests were also made with the leadling—edge flaps alons deflected
(design gross—weight loading at an equivalent test altiltude of 15,000 ft,
0° stabillzer setting) and still indicated no spins.
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Inverted—Spin Characteristics

Because the model for the deslgn gross—welght lcading condiltion
had gone lInto an Inverted spin after being lsunched erect when the
stabllizer incidence was set at leading edge 7° up, all inverted gplins
were tested wilth thls stebllizer incidence at thils loading condition.
The equivalent altltude for the tests was 15,000 feet. The inverted—
gpln and recovery characteristics obtained are shown in chart 1. The
angle of wing tilt in the chart l1s gliven as up or down relative to
the ground.

Inverted spins were obtalned when the ailerons were set neutral or
get In the same direction as the spln rotatlon, that 1s, controls
"together” (stick right when rotation was to the pilot's right). The
spins obtained were flat (o ranged fram 64° to 73°) and recoveries
from these spins by reversal of the rudder alone were usually unsatis—
factory. Inverted splns could not be obtalned when the controls were
"ecrossed" (stick left, right rudder pedal forward for rotation to
pilotts right). It thus appears that 1f an inverted spin is inadvert—
ently obtained, rapld lateral movemsnt of the stick in the direction
opposite to that in which the airplane is rotating, and reversal of the
rudder will terminate the spinning rotation. For example, 1n the case
of an inverted spin with rotation to the pilotts right, the stick should
be moved laterally to the left and the left rudder pedal should be moved
Porwvard for termination of the spin. TUpon completion of recovery, the
rudder and eilerons should be neutrallized In order to eliminate any
possibility of entering & =spln in the opposite direction.

Supplementary Tests

Effect of increased rudder deflection.— In order toc determine what
factors other than loadling might lead to erect spinse for the model,
brief tests were made with tha rudder deflection increased to LOC with
the spin so ag to obtain additional pro—spln mament. It was cbaerved
that & very ocgclllatory spin could scmetimes be cbtainsed with both the
ailerons and elevator neutral. This test was conducted for the loading
wherein weight wes extended along the winges and retracted along the
fuselage. (See table IT.) It was felt that recovery fram this spin by
rudder reversal would be rapld.

Effect of dimensional modifications.— The nonspinning tendenciles
of the model in an ersct attitude, it was Pelt, might be attributabls
to the high value of side—erea mament factor In conjunction with the
rather heavy concentratlon of welight along the fuselage of the design.
(See reference 2.) Ventral and dorsal fins were added to the model %o
reduce the side-arez moment factor, and tests were alsoc made with the
nose length decreased. These modifications had no appreciable effect
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on the characterlstics, and erect spins still were not obtained with the
model. It thus appears that the combirations of loedings and
dimensional configurations tested during the present investligation

were not conduclve of obtalning erect splns. The fact that inverted
spins were obtainable may be due to a difference in wing effects when
the model was erect and when it was inverted.

CORCIUSIONS

Basged on results of & spin investigation of a -%-—scale model

of the Bell X¥-2 airplane, the followling conclusions regarding the
spin and recovery characteristics of the airplane at altitudes
framn 15,000 feet to 35,000 feet are made:

1. The airplane wlll not spin in a&n erect attitude for any control
setting, stabllizer incldence, or loading llkely on the airplans.

2. Inverted spins may be cbitained with the alrplane for sams
control settings, from which recovery may be difficult unless the stick
1s moved laterally in the dlrectlion opposite to that in which the pilot
is rotating. In an inverted spin with rotation to the pilot's right,
for example, the stick should be moved laterally to the left, and the
left rudder pedal ghould be moved forward. The tendency to spin
inverted will increase as the up—stabllizer incidence (relative to the
pilot), the weight of the airplane, or the altitude is increased.

Langley Aeronautical Iaboratory
National Advisory Comittee for Aeronautics .

Iangley Alr Force Base, Va.
Ia.wrenceg,

Aeronsutical Research Scientist

Approved: "’ Z/j:”" 4
ayas/A. Harris

Chief of Sta.bility Resgearch Division

-1
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TABIE I.- FUII;-SCAIE DIMENSIOHAL GHARAGI‘ERISI’ICS OF THE BELL X-2

ATRPIANE AS REPRESENTED BY THE EJE‘}-—SCAIE MODET,

Fuselage length, £t « = = = v ¢ ¢ & o ¢ ¢ o ¢ s ¢ o v 0 o o 37.83
Wing:
Area, sq £t . . . . . e e e s e e e e es e e 2601!-0

Section . . . . . Circular arc 10 percent (maﬁ:mm thick 50 percent
chord normal to wing reference line)

Root chord incidence, deg .« « « = ¢ o « o« o o & 3
Tipchord.incidence,deg................. 3
Aspect ratlo . . . . . . e e e s s e e s e s s oeoa e k.02
Sweepback (at quarber—chord. line), deg - « = o « « « ~ » . 40
Dihedral (in root chord plane), deg .« « » « « s « o « « & 3
Mean serodynemic chord length, in. « « « « . . . s e - 100.55

Leading edge of mean serodynamic chord rearward of leading

edge of wing at alrplans center line, In. . . . . . . . 79.k2
Allerons:

Chord (rearward of hinge line), percent of wing chord . . 20.90

Area (rearward of hinge line), percent of wing area . . . 8.29

_ Span, percent of wing semispan . . . .« . .+ . . o . .. . 50.36

Horizontal tall surfaces:
TO‘balarea,Bq_f't @ & & & & ¢ e T o 8 ® & ® & & = o = s » 1'-3.70
Elovator arefl, 8 £ « « « o o o o ¢« s 5 o o « ¢ o o s o o 8.40
Distance fram center of gravity to elevator hinge line at
plane of symmetry for normal design gross—welght

lJoading, £E « ¢« ¢ ¢ « o & ¢ 4 4 0 v o = 2 e 6 o e o o = 13.93
Vertical tall surfaces: .
Totalarea,sqft................n.... 38.60
Rudder are&, sq £ « « « « « + & o o . . . e e e s 5.80
Digtance fram center of graviiy to ruddet h.:Luge linsg at
base for normal design gross—welght loeding, £t . . . . 13.88

Unshlelded rudder volime coefficient . . .

c e e e e ... 0.00334.#32

Tel1 AAMPING TAEIO « « « o o o o o o o o « o o o v o o v e o 0.0 -1‘/‘/'1’,
Ta1l-damping POWeTr FACLOL « « « « o o« o « o o = = « « o o « 220 X 149 2510
Side—erea mament £ACEOr « + < ¢ ¢ 4 ¢ e . e e o e e e . ... 0.828

_'—-——-———._Jl-l
-.‘ji--—_r.__.—_,_ ——— el 1] N
1




\/z&d

5

(i]ﬁ le/r bnass Wllyﬂ

@MOW

. r
,p,ld‘!‘r‘:"l/‘ PR RS

ams’ L

?576

155y

N

.' .'u /F(’[r//]/’

gf/( ":’

z,yﬁ(

_Zé Z
£ \agup 5] 259

7?&07 EZ /

5’2 947 -006 — 6(&&/ /!.fu' "f "ﬁ’ ¢

o

i

i all§

4170

Lf | 526

o}
; :
5067
l o

;0277 04

,7, 775_ 235’ ?/

Yz

VARl

L |l

£556e

t/za.?f_/.

j 3%7?4

[Y¢ (ré'.z.qa

'bvv-/ /f J'ﬂa{{,f

20/3,

7%
i ::' e
R
133



LABIE II.— MA3S CBARACTRRISIICS AMD TMERFIA PARWMRIERS JUR LOADINGG POBSTRIZ (N THE BELL X-@ AIRPIANE

ARD FOR TEE LOADINGS TESTRD OF TR

3

L —soAr® MODEL

{Model valnes converted to oarresponding full-scelo Values; momonts of inertin are
’ glven sbowt canter of gzltit.}]

Alrplene rolative Contar of
Nest Aanaity gavity Hopenta of insrtia Inertia parametera
e Loading weieht | njeitds
s o (W) | (e} s | Temt || | h | W L | X-% -1 I~ I
D | 1svel | eltitude adun it ol F aln 8 mh? e
rv.' o El B
Asplang values o/, / j
1 | Pone gro 16,57 | e 0.k | 0008 | mers | 29,208 | 33,1 | Mz x 10 | ey 207 | musx 07
2 Gross wolght 22,500 34,96 25 | 011 | 9536 | 36,537 | hO,MhO | -ps =Dk LY
3 | landing weight 8,66 13.46 243 | 023 | 3382 | 2e,026 | 25,936 | ~093 =139 3| T2
Kodal values i
1 D"fﬂgﬂ“' 16,59 | 15,000 | 23.72 | W0-89 | o0.2hg | 0,01 | 5336 [ e9,ek0 | 30,887 | Sk x 10°% | m0x 0% | kgsx 20d
2 Iroas velght 23,h72 | 15,000 | 3h.92 | 55.% 2h3 | .02 ) 9m10 | 33,008 | k1,227 | -MhE =43 489
3 Iandivg veight 8,61k | 15,000 | 13.41 | 21.32 24| 02 | meTO | eR,27l | 25,478 | -S09 119 ek
b s | .32 | 15000 [ 2nre | w08y | a0 [0 | 57 [ 29,008 | 30,799 | e 47 uey
Veight increased
5 o reneen | 36,386 | 13,000 | k2 [ Wos | 2| .01 | e | 36,930 | 39,396 | e 8 639
along winga :
Weight increased
5 ::-r:gthﬂﬂnﬁ 16,609 | 15,000 | 26,01 | sL07 -£h6 | .02 | 665 | 22,70k | em,39k | ~R9G - Pé
along fuselags
1 I’“L‘“‘mﬁ“‘ 16,77 | 3000 o573 | 83.19 243 | 0 3505 [ 28,233 | 32,M76 | ~h2h —th hgd

BCIDET WY VOVN
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CHART l.~ INVERTED SPIK AKD RECOVERY CHARACTERISTICS OF THE 3%»SGALB KODEL CF THR
BELL X-2 AIRPLANE; 7° LEADING-EDOE-UF STABILIZER SEITIXG

13

[bealgn gross wgight loading: recovery attempted from, and steady-spin deta presented for, tests
with the rudder with the rotation to the pillot's right; recovery by full rapid rudder reversal

unless otherwise indicated]

‘ —_—— =
72
-
240 [0.34 ) 266 Ho [spin No mpin
¥%
o 5, 5 I Lbd
4
150
69 | 16D
Stick
2/3 forward
251 [ 0.34! Ko |apin ’5
£
®1L,35,% <
A
.o
P
e
®
[
5U
6l | 15D .
Stick full right Stick full left
266 | 0.30] Ro |spin
(Controls together) {Controls orossed)
1 ;1
11.32
24
]
3
ad
L]
i
P
@
e 1 }
22U
73 65 (o]
251 (0.1 247 0.33 | Ro |spin Fo |spin
2,02, 9 3+ 5 “!.EEIEE!"P
8Two conditions possible. a @
CRecovery attempted by reversing the rudder tdegl | (degl
from full with to 2/3 agalnst the spin. Model values - v a
converted to £ ) "
cnrresponding tfre tcps
full-scele values.
. U \inner wing up Turns for
recovery

D lnoner wing down
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Leading-edge flap
hinge line

— g, Y =
(r H'——ﬁ .
15,12 -
13.10"— u7 o7
Rudder h[ngle line- T, r
L

8o ‘ / ; I 366"

Fuseloge- - ~ +

ref. hm%&xgwiﬁ [ o —— -98
—t T :

Figure 1.— Three—view drawing of the 3%—50&19 model of the Bell X2

airplane as tested in the langley 20-foot free—spinning tunnel.
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Figure 2.— Fhotograph of the ——~gcale

310 model of the Bell X-92 .
<o SUIEESNN.

BCTHET W VOVN




NACA RM LoGl5a

INDEX
SubJect Number
Airplanes — Specific Types l.7.1.
Spinning . 1.8.
Mags and Gyrosco;pic Pro‘blem.s : 1.8.
Safety 7.
Piloting Techniques T T
ABSTRACT

An investigation of the spin end recovery characteristics of
2 3io-scale model of the Bell X—2 sirplane has been conducted in the
ILangley 20-foot Pree—epinning tumnel. The effects of control settings
upon the erect— and Inverted-—epin and recovery characteristics of the
model were determined for the model at the deslgn gross-—welght loading
condition. The effects of varying the lceding, the stabllizer
incidence, and of extending the lsading-edge and trailing—edge wing
flaps were &lsc determined.







